METHODS
Five adult cats weighing 2.0 to 3.5 kg were used. Under pentobarbital anesthesia (intraperitoneally), two silver ball recording electrodes were implanted on the subdural surface of the cortex by means of an aseptic procedure. One cortical electrode was placed in the left middle ectosylvian gyrus at the location, where the maximal evoked potentials were obtained by test click stimuli during the operative procedures.
Another electrode was placed in the left cruciate gyrus in order to record the EEG from the motor cortex.
For the recording of the hippocampal EEG, a monopolar insulated stainless steel electrode, 0.2 mm in diameter, was inserted stereotaxically in the left side (F: 2, L: 8, H: 7). The indifferent electrode was fixed in the frontal scalp.
The unrestrained animal was placed in a glass-walled box (60 x 60 x 60 cm) in an electrically shielded and sound-proof room at the temperature of approximately 24°C.
The training schedule was begun 1 week after the operation and continued for 2-3 weeks until the animal was fully accustomed to the box. The acoustic stimuli were clicks produced by delivering 1 msec square wave to the earphone fixed in the ceiling of the box. Clicks were continuously presented in the box every 5 seconds. The experiments were carried out once or twice a week as following schedule: 1) 1 hour preliminary observation without clicks, 2) 1 hour recording with clicks (the first recording), 3) 30 minutes intermission without clicks, and 4) 1 hour recording with clicks (the second recording). The evoked potentials recorded by oscilloscope (Nihon Koden, Multipurpose Polygraph RM-150) were photographed using a long recording camera and the EEG was monitored on ink-writing oscillograph (Nihon Koden, WI-260TR). Before the second recording period, the test drugs were injected intravenously into the femoral vein through the locally anesthetized skin with spraying ethyl chloride. There after, the effects of the drugs on the evoked responses caused by clicks were observed during 1 hour. The drugs used were pentobarbital sodium, a-chloralose, chlorproma zine hydrochloride, urethane and ethyl alcohol. 
II. Effects of central depressants on the cortical click responses in unrestrained cats
Figs. 2 and 3 show the effects of pentobarbital sodium, chloralose, chlorpromazine, urethane and ethyl alcohol on the click responses in the auditory cortex of unrestrained animals. The intravenous injection of 5 mg/kg of pentobarbital sodium resulted in an exciting behavior. The animal staggered in consequence of motor ataxia and moved its head violently, so that the continuous recording of the click responses was often disturbed. The amplitude of the click responses showed a slight decreased lasting for several minutes after the injection. Then, the animal became quiet gradually and cortical EEG exhibited a synchronized pattern with spindle bursts. The mean amplitude (20 observations) of the click responses at 10, 20 and 30 minutes after the injection of 5 mg/kg of pentobar bital sodium increased by 48.1, 37.1 and 41.4% respectively, compared with that in the resting state before the drug injection (Fig. 4) . About 10 minutes after the intravenous injection of 20 mg/kg of chloralose and 5 mg/kg of chlorpromazine the animal was quiet and relaxed, and the cortical EEG showed a synchronized pattern. The cortical click responses were markedly increased in amplitude. The per cent increase was 139.8, 125.9 and 83.1 % at 10, 20 and 30 minutes after the injection of 20 mg/kg of chloralose, and In the present experiments, the click responses in the auditory cortex were larger in amplitude and more stabilized during the resting and drowsy states than during the alert one, but they were rather smaller in the sleep state than in the alert one. These results coincide well with those reported by Chin et al. (6) , but somewhat conflict with those by Herz (7) . In another experiments (4), we have indicated the existence of both ascending inhibitory and facilitatory mechanisms of the reticular formation in the audi tory cortical responses. It is likely, therefore, that the increase in amplitude of the cortical click responses during the resting and drowsy states, at least in part, is due to the sup pression of the reticular inhibitory mechanism.
The present experiments were also undertaken to investigate the mode of action of several central depressants on the activity of the central acoustic system in the unrestrained animals. In response to the intravenous injection of 5 mg/kg of pentobarbital sodium, the cats showed an exciting behavior. It was somewhat difficult to obtain the stable click responses. However, 10 minutes after the injection of pentobarbital sodium the animals became quiet and the amplitude of the cortical click responses was gradually increased. The administration of 20 mg/kg of chloralose and 5 mg/kg of chlorpromazine produced a marked increase in amplitude of the cortical click responses. The increase in amplitude was more distinct in the unrestrained animals than in the acute encephale isole preparations reported in the previous paper (1). On the other hand, the effects of urethane and ethyl alcohol on the cortical click responses in the unrestrained animals were quite different from those of pentobarbital sodium, chloralose and chlorpromazine. Any facilitation of the responses was not observed to the administration of urethane and ethyl alcohol. In the acute preparations (1), urethane and ethyl alcohol also depressed the amplitude of the cortical click responses in proportion to the infused doses. There fore, it is concluded that the effects of the central depressants on the cortical click res ponses in the unrestrained cats coincide well with those in the acute restrained prepara tions SUMMARY The effects of pentobarbital sodium, a-chloralose, chlorpromazine hydrochloride, urethane and ethyl alcohol on the cortical evoked responses caused by clicks were ob served in the unrestrained cats with chronically implanted electrodes.
The cortical click responses were larger in the resting and drowsy states than in the alert state, while they were smaller in the sleep state, including the paradoxical sleep, than in the alert one.
Intravenous injection of the small doses of pentobarbital sodium, chloralose and chlorpromazine produced a marked increase in amplitude of the cortical click responses. On the other hand, the administration of urethane and ethyl alcohol resulted in decrease of their amplitude. The effects of the central depressants on the cortical click responses in the unrestrained cats agreed well with those in the acute restrained animals.
